Goals of work This study examined the quality of life (QoL) of cancer patients diagnosed 1-5 years previously and their spouses, with children 4-18 years living at home.
Introduction
The impact of cancer on a patient's psychosocial functioning has received much attention in the literature over the past decades. It is generally acknowledged that a patient's quality of life (QoL) decreases while they are battling their illness. Problems in QoL tend to diminish over time as a patient responds to treatment. However, a significant percentage of patients continues to experience clinically elevated levels of problems requiring professional treatment [40] . Furthermore, a growing number of studies provides evidence that cancer patients' spouses develop problems affecting their QoL [14, 17, 21, 23, 25, 27] . Spouses have reported psychological and physical distress, which have been found to correlate with the patient's dysfunction [17] .
However, the majority of studies examine patients and spouses in later adulthood [5, 6, 13, 25, 29] . Most incidences of cancer occur in older adults. According to the Dutch Comprehensive Cancer Center's database, 70% of all new incidences of cancer in The Netherlands in 2003 occurred in patients more than the age of 60 [11] . Parental cancer in younger families may be a more serious stressor than in later phases of life, as illness and death in later adulthood could be considered more natural or normative [37, 39] . It has been shown that older cancer patients report less anxiety and depression and better QoL than younger adult patients [26] . Couples in an earlier life phase with young children and adolescents at home lead busy lives. They juggle childrearing responsibilities and the demands of sustaining a healthy marriage with trying to meet the individual (career) needs of each partner [28] . In the case of families with parental cancer, parents have the added strain of their loved one being ill. Additionally, their stress may be confounded when the patient may not be able to work or take care of the children as well as before the onset of the disease.
Only a few studies have examined the impact of cancer on the functioning of all members in families in this phase of life. In our previous investigations of families confronted with parental cancer, the main focus has been on the children's psychological well being [20, 36] . Results have shown clinically elevated levels of distress in 35% of adolescent daughters and 21% of adolescent sons [20] and higher levels of emotional problems in adolescent daughters and elementary school-aged sons of cancer patients [36] . It is possible that the children's emotional and behavioral functioning, which may be affected by their parent's cancer, affects how the parents function.
The current study had four main aims. The first aim was to examine health-related QoL of patients and spouses in families with young children 1-5 years after diagnosis. We hypothesized that cancer patients and their spouses' QoL would be lower than that of a norm group and that QoL would differ as a function of health status and gender (i.e., which parent was ill: the mother or father). Based on literature [30] , we expected to find that female patients reported the lowest QoL, followed by female partners, male patients, and male partners. The second aim was to examine the effect of illness-related variables (time since diagnosis, recurrence, treatment intensity, and type of cancer) on parents' QoL. We expected that patients and spouses would report more problems more shortly after diagnosis, when confronted with recurrence of cancer and when treatment was intense and, also, that QoL would differ depending on type of cancer. Our third aim was to examine relationships between patient's and spouse's QoL; we hypothesized that they would be significantly related. Finally, the fourth aim was to explore possible relationships between the parents' QoL and the children's emotional and behavioral functioning.
Materials and methods

Procedure
Both hospitalized cancer patients and those being treated or seen for follow-up visits at the outpatient clinic of the University Medical Center Groningen between January 2001 and February 2003 were approached by surgical, medical, and radiation oncologists and oncology nurses. Patients were eligible for the study if they were diagnosed with cancer 1-5 years before study entry and had children between the ages of 4 and 18 years at the time of parent's diagnosis who resided or had frequent contact with the diagnosed parent. Furthermore, both parents and children needed to be fluent in Dutch. A family could participate in the study if the patient and at least one child agreed to participate. Physicians and oncology nurses offered all eligible patients and spouses written information plus an information brochure adapted for the children. Informed consent was obtained from each family member separately, as regulated by the Medical Ethical Committee of the University Medical Center Groningen. After obtaining informed consent, researchers mailed packages with questionnaires and prepaid return envelopes to each family member. Cancer patients, spouses, and children were instructed to fill in questionnaires independently of each other and to not discuss their answers.
Instruments
Demographic data was gathered on: age, gender, level of education, length of relationship, number of children living at home, and who the primary caregiver in the family is. Patients provided information about when they were diagnosed, their type of cancer, treatment intensity, and recurrence. Education was measured on a seven-point scale from (1) elementary school only to (7) university degree.
The eight subscales and two component summary scores of the Dutch translation of the RAND-36 were used to measure QoL [8, 31, 38] . Scores on the subscales can range from 0 to 100, with higher scores indicating better functioning. When comparing patients and spouses to a reference group, norm scores were used from the Dutch manual for the RAND-36 [31] . The manual provides mean scores from a random sample of 1,063 people between the ages of 18 and 89 (65% women, age M=44.1) from the population register of a municipality in The Netherlands. Norm scores are provided for each subscale for the entire sample and for men and women separately. Summary scores report physical functioning and psychosocial functioning and are standardized with a mean of 50 and a standard deviation of 10. The reliability and validity of the RAND-36 has been supported in a wide number of international and national studies [8, 32, 33] . Cronbach's alphas in this study on the eight subscales ranged between 0.72 and 0.90 for patients and 0.78 and 0.90 for partners.
To investigate how parents' QoL related to the children's functioning, parents were asked to complete the 120-item Child Behavior Checklist (CBCL) [1, 34] . Adolescents also completed the 102-item Youth Self-Report (YSR) [2, 35] . In this study, the internalizing (emotional functioning), externalizing (behavioral functioning), and total problem (total of internalizing, externalizing, and cognitive problems) scales were used to provide a picture of the problems occurring in the children of parents diagnosed with cancer. The CBCL's and YSR's reliability and validity have been supported in a great number of studies. In this study, Cronbach's alphas for the internalizing, externalizing, and total problem scales ranged from 0.84 to 0.94 for reports from patients, spouses, and adolescent children.
Analysis
In our analyses, a single variable was created to define treatment intensity. Patients were grouped into two categories based on the clinical expectation that surgical treatment alone (nonintense treatment) would be less distressing to the family because of less time away from home and fewer visible side effects. Other single-modal (chemo-, radiotherapy) and multimodal treatments (combination of surgery, chemotherapy, radiotherapy, hormone, or immunotherapy) were defined as intense. Time since diagnosis was calculated by subtracting the date on which the patient filled in the questionnaires from the date they were diagnosed. Descriptive analyses were performed on demographic information. Comparisons between patients, spouses, and the reference group were investigated using independent t tests. Results were corrected for the number of tests performed with a Bonferroni correction for multiple comparisons; p values less than or equal to 0.0015 were considered significant (0.05 of 32 tests). To assess clinical relevance, effect sizes (ESs) were calculated by dividing the difference between means by the square root of the average of the squared standard deviations [10] . ESs between 0.20 and 0.49 were considered small, 0.50 and 0.79 medium, and ≥0.80 large [10] . We considered that ESs greater than or equal to 0.50 indicated a clinically relevant difference [24] . A single variable was created to describe parents' gender and health status (ill mothers, ill fathers, healthy mothers, and healthy fathers). One-way analyses of variance (ANOVAs) with a Bonferroni post-hoc test were used to compare QoL of patient and spouse as a function of gender and health status. After the correction for multiple tests was applied, p values less than or equal to 0.005 were considered significant (p=0.05 of ten tests). In analyses of QoL as a function of type of cancer, only groups of ten or more patients were included. An ANOVA and a KruskalWallis test (some patient groups were small) were performed to compare patients' and spouses' QoL as a function of type of cancer. After the correction for multiple tests was applied, p values less than or equal to 0.005 were considered significant (p=0.05 of ten tests). The two QoL composite scores (physical summary score and psychosocial summary score) were used in correlational analyses to explore relationships between parents' QoL and between each parent's QoL and the children's problems, with separate analyses for elementary school-aged (4-10 years) and adolescent (11-18 years) children. Pearson's productmoment correlation coefficients were calculated; correlations with a coefficient less than 0.30 were considered weak, 0.30-0.50, moderately strong, and greater than 0.50, strong [10] .
Results
Participants
A total of 476 families were approached for the study. Two hundred and nine agreed to participate (44%), including 336 children, with an average of 2.3 children per family. Because this study focused on couples, we selected data from families where both patient and spouse filled in questionnaires, resulting in a database of 166 couples and 304 children. Table 1 summarizes the demographic information. The majority of cancer patients in this study were women (78%). Patients were diagnosed with various types of cancer (Table 3) , including breast (52%), gynecological (10%), hematological (9%), skin (9%), urological (6%), soft tissue and bone tumors (6%), head/neck (4%), gastrointestinal (3%), and central nervous system (1%). Fourteen percent of patients had undergone nonintense treatment (N=23), and 86% had undergone intense treatment (N=143).
There were no significant differences between participating and nonparticipating parents regarding patient's gender, type of cancer, or time since diagnosis. Of the nonparticipants, 22% (N=59) declined because of reasons directly related to the parents (e.g., parents had moved on with their lives or were too emotionally distressed). Reasons related to the children (e.g., children were not interested, children had not been informed of parent's illness) were given as the explanation for not wanting to be included in 20% (N=53) of nonparticipating families. Twenty-five percent (N = 67) mentioned a variety of reasons, including another illness in the family or the parents' or children's busy-ness. The remaining 33% (N= 88) did not provide an explanation.
Patients' and spouses' QoL in comparison with the norm Results are summarized in Table 2 . Clinically relevant ESs were found for male patients' social functioning, role limitations because of physical problems, and vitality. Both male and female patients scored statistically significantly lower QoL than the norm on one subscale: vitality. Female patients additionally scored lower on two subscales: social functioning and role limitations because of physical problems.
Clinically relevant ESs were found for female spouses' physical functioning and social functioning. Female spouses reported statistically significantly higher scores than the norm on physical functioning. They also scored statistically significantly lower on social functioning than the norm.
Effects of health status and gender, time since diagnosis, recurrence, treatment intensity, and type of cancer on QoL Parents' health status and gender had a statistically significant effect on parents' physical summary score. A statistically significant effect was also found on parents' physical functioning, role limitations because of physical problems, vitality, and general health perception ( Table 2) .
A Bonferroni post-hoc test revealed the following. On the physical summary score, female patients scored lower than male spouses (p<0.001), and male patients scored lower than female and male spouses (p<0.001 for both). On physical functioning, female patients scored lower than female and male spouses (p<0.001 for both). On role limitations because of physical problems, female and male patients scored significantly lower than male spouses (p= 0.003 and p=0.005, respectively). On vitality, female patients scored significantly lower than male spouses (p< 0.001). Finally, on general health perception, female patients scored significantly lower than male spouses (p= 0.003), and male patients scored significantly lower than female and male spouses (p=0.004, p<0.001, respectively).
Time since diagnosis did not correlate significantly with patients' QoL. Time since diagnosis correlated weakly with spouses' physical summary score (r=0.19, p =0.031). Patients with a recurrence scored clinically relevantly lower than patients without recurrence on the physical summary score (t=3.44, ES=0.82, p=0.001), social functioning (t= 3.12, ES=0.79, p=0.003), role limitations because of physical problems (t = 3.72, ES = 0.72, p < 0.001), and general health perception (t=3.69, ES=0.82, p=0.001). Spouses of patients with a recurrence scored clinically relevantly lower than spouses of patients without a recurrence on the psychosocial summary score (t=2. 23 p=0.01). Treatment intensity was not significantly related to spouses' QoL. Type of cancer had a statistically significant effect on patients' QoL as summarized in Table 3 . Statistically significant differences between patient groups were found on the physical summary scale and five subscales. Patients with skin cancer reported the highest QoL. One third of skin cancer patients received intense treatment. Patient with hematological cancer reported the lowest QoL levels. All 16 hematological cancer patients received intense treat- Relationship between patient and spouse's functioning and emotional and behavioral functioning of the children Patients' physical functioning was not significantly related to their elementary school-aged children's functioning but was weakly related to the adolescents' total problems and internalizing as reported by the patients (Table 4) . Patients' psychosocial functioning was moderately strongly to weakly related to their elementary school-aged children's internalizing, externalizing, and total problems and weakly related to the adolescents' internalizing, externalizing, and total problems as reported by the patient. The patients' physical and psychosocial functioning was moderately strongly to weakly related to the adolescents' internalizing and total problems according to adolescents' self-reports; their physical functioning was weakly related to adolescents' externalizing. Spouses' psychosocial and physical functioning was not found to be significantly related to their elementary school-aged children's functioning as reported by the spouses. Additionally, their physical functioning was not significantly related to the adolescents' functioning. Spouses' psychosocial functioning was weakly related to the adolescents' internalization and total problems as reported by the spouses. Finally, the spouses' psychosocial functioning was weakly related to the adolescents' internalizing as reported by the adolescents (Table 4) .
Discussion
The aim of this study was to gain insight into the QoL of cancer patients in the child-rearing stage and their spouses. We found that cancer patients 1-5 years after diagnosis evaluate their QoL as clinically relevantly and/or statistically significantly lower than the normal population on three of the eight domains, partially supporting our first hypothesis. This is in line with studies that have reported a decrease in patients' social and physical domains [7, 9] . However, our study did not find a decrease in patient's emotional functioning, in contrast to some reports [3, 4, 16] . Our study focused on a subgroup of cancer patients, namely those who are relatively young. The finding that our patient group scored similarly to the norm seems to indicate that these patients' lives have gotten fairly back to normal. These parents seem to be handling the unexpectedness of a cancer diagnosis during this life phase, the treatment, or the confrontation with a possible death at an early age, coupled with the responsibility of raising children fairly well. However, they still seem to experience problems in some areas, specifically social functioning, role limitations because of physical problems, and vitality.
Spouses of cancer patients reported a QoL comparable to the norm group, and female spouses reported even better Table 4 Correlations between parents QoL, as measured by RAND-36 composite scores, and children's functioning by age group as reported by parents (CBCL) and adolescents themselves ( physical functioning than the norm. Only on one subscale (social functioning) did spouses (and then only women) report decreased functioning. Our findings largely negate our hypothesis and are in contrast with other studies where spouses have reported a decreased QoL [27] . An explanation for our findings may be that spouses in other studies, where the average age is higher, may have had a lower QoL simply because of their older age. As age increases, QoL scores decrease [33] . A second explanation could be that spouses viewed their QoL relative to their ill partner and therefore regarded their own health as good as or better than people generally may. It is also possible that we did not find a decreased QoL in the spouses because our patient group ranged from 1 to 5 years after diagnosis; time since diagnosis correlated significantly positively with spouses' physical functioning. The threat that the patient might not survive may be less prominent for spouses at this point in time.
Our study found significant effects of gender and health status on the physical summary score and four of the eight subscales. To summarize our findings, patients scored lower than spouses, male spouses reported the highest QoL, and, on some scales, the female patient reported the lowest QoL and, on others, the male patient. In a study on gastrointestinal cancer, female patients and female spouses were both reported to suffer overall more distress than male patients [30] , which our study did not find. They also reported that female spouses reported lower QoL than male patients and spouses. However, that study examined patients within 6 months after surgery. They also focused specifically on patients with gastrointestinal cancer, which is equally prevalent in men and women. That allowed them to more easily generalize that the differences they found were due to gender. As our study sample was diagnostically heterogeneous, it is difficult to differentiate whether the observed differences were due to gender or cancer site and consequent treatment received. Our study sample consisted of 78% women, which could seem skewed. However, according to the Dutch Comprehensive Cancer Center's database, cancer occurs more frequently in women during this age range; approximately 65% of cancer patients in this region of The Netherlands with invasive tumors are women [12] .
To further explore our second aim, we analyzed QoL as a function of type of cancer and found differences depending on the type of tumor the patient had, supporting our hypothesis. Skin cancer patients in our study reported the highest QoL, while patients with hematological cancer reported the lowest QoL. These differences may be related to the kind of treatment the patient received. We found that patients who received nonintense treatment reported a better QoL than those who received intense treatment. The removal of a localized melanoma that only requires outpatient excision may affect QoL less than frequent and long hospital stays for courses of chemotherapy for hematological malignancies. Our findings are similar to another study reporting patient distress levels [40] that found that distress levels varied depending on cancer site. With regard to how spouses function, no significant QoL differences were found because of the type of cancer or treatment intensity. It would seem that tumor type or treatment intensity do not affect spouses' functioning. Whether the patient had a recurrence does seem to affect spouses' QoL; the ES of the psychosocial summary score was strikingly large. This may be due to, for those spouses, the still current threat that the patient may not survive. It is interesting to note that recurrence seems to have affected patients' physical and social functioning but not their mental functioning. Patients with recurrence do not report more mental distress than patients who have not had a recurrence.
Thirdly, we investigated relationships between patient and spouse QoL and found weak to moderate positive relationships between cancer patient's physical and psychosocial functioning and spouse's psychosocial functioning. These findings are in line with two studies reporting a moderate positive relationship between patients' and spouses' psychological distress [9, 18] .
Finally, the hypothesis that we would find a significant relationship between the parents' and the children's' functioning was supported, although the relationships were not strong. The patient's QoL related more often significantly with the children's functioning than the spouse's. Given that four of five of the patients were women, it could be that mothers were more often alert to possible problems in the children than fathers. This may be due to the large number of families in our sample where the mother, sick or healthy, is the primary caregiver. Mothers tend to orient themselves more toward others, whereas fathers tend be more self-oriented [18] ; this could enable mothers to judge problems better. It is possible that illness plays a role in the patients' reports as distressed parents are likely to rate more behavioral and emotional problems in their children [22] . However, we found significant relationships between the adolescents' self-reports and parents' functioning. Unfortunately, the cross-sectional design of this study limits us in understanding the causal nature of this finding.
We found more significant, negative correlations with the children's internalizing and total problem scores than externalizing. It would seem that parents' QoL negatively relates to the children's emotional functioning, more than to their acting up. It is interesting to note that the parents' functioning related differently to adolescents and schoolaged children. The patient's physical functioning correlated weakly with the adolescents' functioning but not significantly with the younger children's functioning. This was not found for spouses-their physical functioning did not relate significantly to how children from either age group function. Patient's psychosocial functioning correlated weakly to moderately strongly with children in both age groups, while spouses' psychosocial functioning correlated weakly with the adolescents' functioning. Adolescent selfreports provided a similar picture; we found weak to moderately strong correlations between patients' physical and psychosocial functioning but only one weak correlation between spouses' psychosocial functioning and adolescents' internalization. Our finding that parents' functioning related more often significantly with the adolescents may be due to adolescents' stage of cognitive development. Adolescents are more able to understand the patient's illness and may pick up on physical problems more than elementary school-aged children [15] .
Research considerations
In our investigation, being the first to evaluate family functioning in families in the child-rearing age, we purposely did not choose a homogenous cancer group (i.e., only breast cancer). Our results are statements for the general group of child-rearing families with cancer. Comparisons between patients in our research group with varying diagnoses showed differences between groups; however, the small subgroups make it difficult to generalize our findings. Future research will be required to investigate the effect of varying forms of cancer, the stage of cancer, its prognosis, and treatment on the functioning of individual family members.
Additionally, our response rate of 44% could mean that despite the fact that no differences were found between participants and nonparticipants in gender, type of cancer, or time since diagnosis, a sample bias may exist. We cannot be sure whether psychological problems were over-or underreported; some nonrespondents stated still being overwhelmed by the illness as a reason for not participating, while others indicated they had moved on. Additionally, the cross-sectional nature of this study makes it impossible to accurately capture the dynamic processes present in family relationships or determine whether parents' QoL effects the children's functioning or vice versa. Furthermore, a longitudinal study could provide insight into the QoL of cancer patients and their family members over a period of time. This study found significant relationships between patient and spouse functioning and between parent's functioning and children's behavior. However, these relationships appeared to have modest predictive power. The patients' and spouses' functioning is likely more influenced by other factors not measured in this study, such as personality, social support, or family environment [19, 26] .
In conclusion, cancer patients' QoL 1-5 years after diagnosis seems to be returning to normal, except in three domains. Their spouses seem to be doing well. The patients' QoL varied according to the type of cancer, how intense their treatment had been, and whether they had experienced a recurrence. Spouses' QoL seemed to be unaffected by the type of cancer and treatment intensity but did vary depending on whether the patient experienced a recurrence. A moderate positive relationship was found between the patient's functioning and his/her spouse's. Parents' physical and psychosocial functioning was weakly to moderately strongly related to their children's functioning. The patients' functioning related more strongly to the children's functioning than the spouses' did. How cancer patients' families function may have an impact on the patient's functioning, up to 5 years after diagnosis. This is something that should be taken into account by clinicians.
